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Introduction

A geochemical reconnaissance investigation was undertaken in the 

Chandalar quadrangle, Alaska, during the 1975 field season. The purpose 

of the investigation was to determine the mineral resource potential of 

the quadrangle and to delineate areas of anomalous metal content through 

the use of element abundance maps. During the summer of 1975, 845 heavy- 

mineral concentrates ancj 420 organic samples consisting predominantly of 

mosses and liverworts (bryophytes) were collected from active stream 

channels and later analyzed by semiquantitative spectrographic and wet 

chemical methods.

The purpose of this report is to describe methods of sample 

preparation and sample analysis, and to present the results of analyses. 

It should be noted that this report supplements open-file data for rock 

and stream sediments collected concurrently with the heavy-mineral 

concentrates and organics in the Chandalar quadrangle, Alaska (O'Leary 

and Marsh, 1976).



Methods of Preparation

Heavy-mineral concentrates were collected from the active channels
2of streams draining areas as large as 15 km . At the sample site the

sediment was sieved through a 2-mm stainless steel screen and panned to 

reduce the percentage of light minerals in the sample. The sample was 

then sieved through 40- and 165-mesh sieves; the intermediate fraction 

(-40, +165) was retained for analysis. The fraction was further separated 

with bromoform into two fractions: a light-mineral fraction having a 

specific gravity of 2.86 or less, and a heavy-mineral fraction having 

a specific gravity greater than 2.86. The light-mineral fraction was 

discarded. Magnetite and other magnetic minerals, primarily hematite 

and ilmenite, were removed from the heavy-mineral fraction with the use 

of a hand magnet and a Frantz  isodynamic magnetic -separator set at 0.2 

amperes. This fraction was labeled C-l and was saved for analysis. The 

remaining heavy-mineral'fraction was again run through the Frantz isodynamic 

separator at a setting of 0.6 amperes. The fraction that remained nonmagnetic 

at this higher setting contained primarily zircon, apatite, metal oxides, 

and sulfides; it was labeled C-3 and was retained for spectrographic analysis. 

The intermediate fraction having magnetic susceptibility between 0.2 and 

0.6 amperes was not analyzed.

Organic samples were collected from the active stream channels and 

washed in the waters in which they were found. All samples were then air 

dried and further cleansed by rubbing on a 2-mm stainless steel screen, 

which removed entrapped sand and silt contaminants. The remaining organic 

sample was digested with a 4:1 mixture of nitric acid (HN03 cone.) and 

perchloric acid (HC104--70%) at a controlled temperature of 95° C. The 

sample was then analyzed for trace-element concentrations.

  The use of trade names in this report is for descriptive purposes only 
and does not constitute endorsement by the U.S. Geological Survey.
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Methods of Analysis

The heavy-mineral concentrates were analyzed by a six-step, DC-arc, 

semiquantitative emission spectrographic method described by Grimes and 

Marranzino (1968) for the analysis of geologic material, with the following 

exceptions (to eliminate the spectral interferences caused by high 

concentrations of iron): 5 mg of prepared sample were mixed with 20 mg 

of pure graphite powder, and 5 mg of pure Arkansas quartz, packed into a 

preformed graphite electrode with a 6.35-mm diameter, were burned in a DC arc 

for 135 seconds using a 1.5-m Wadsworth mounted grating spectrograph. 

Spectra were recorded on 35-mm SA-1 film in groups of 23 per film. Thirty 

elements were determined.

The observed spectra from the 5-mg sample weight were compared 

visually to standard spectra based on a 10-mg sample weight, using a 20X 

comparator. All values were therefore doubled. Results were reported as 

the approximate midpoints of geometric brackets whose boundaries are 

1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. Doubled values occurring between 

midpoints were rounded to the higher midpoint (e.g. 20 ppm x 2 = 40 ppm, 

but reported as 50 ppm).

The precision of a reported value is approximately plus or minus one 

reporting value at 68 percent confidence and two reporting values at 95 

percent confidence. Iron, magnesium, calcium, and titanium are reported 

in percent; all other elements are reported in ppm. Data qualifier codes, 

defined below, were used with some reported values.



The approximate visual lower limits of determination fpr the 30 

elements included in this report are, for those given in percentage: 

iron, 0.10; magnesium, 0.5; calcium, 0.10; and titanium, 0.005. For those 

reported in ppm, they are: manganese, 20; silver, 1.0: arsenic, 500; gold, 20; 

boron, 20; barium, 50; beryllium, 2; bismuth, 20; cadmium, 50; cobalt, 10; 

chromium, 20; copper, 10; lanthanum, 50; molybdenum, 10; niobium, 50; 

nickel, 10; lead, 20; antimony, 200; scandium, 10; tin, 20; strontium, 

200; tungsten, 100; vanadium, 20; yttrium, 20; zinc, 500; and zirconium, 20.

Organic samples were analyzed by wet chemical methods for Cu, Pb, Zn, 

Fe, Mn, and Hg. Concentrations of Cu, Pb, Zn, Mn, and Fe were determined 

by atomic absorption spectrophotometry on a Perkin-Elmer 303 using the 

method described by Ward and others (1963). Elements reported in parts 

per million (ppm) are Cu, Pb, and Zn; Fe and Mn are reported in percent.

The concentration of mercury in organic samples was determined by
f 

atomic absorption spectrophotometry using a flameless technique developed

by McHugh and Turner (1975). Each reported value of mercury multiplied
o

by 10 is the concentration in parts per million (yg/g).

The approximate lower limits of detection, given in ppm, for the six 

elements determined by atomic absorption are: Cu, 0.09; Zn, 0.018; 

Pb, 0.50; Hg, 0.02; Mn, 0.15; Fe, 0.05.



Explanation of Data

The data listed in table 2 include analytical results of the organic 

samples collected in Chandalar quadrangle, Alaska. In this data set 

column 1 contains the U.S. Geological Survey assigned sample number, 

which coincides with the numbers on the sample locality map by O'Leary 

and Marsh (1976). Column 2 contains the percent value of organic 

material in the sample, calculated from the initial sample weight less 

the weight of the inorganic residue after a wet ash digestion of the 

organic matter. Columns 3 through 8 contain all atomic absorption 

results reported in either ppm or percent. Column 9 contains the 

identifier number indicating one of the species of bryophyte or organic 

debris described in table 1. The pH of stream waters is listed in column 10 

of table 2. Stream waters were measured in pH units with Hydrion paper 

at the stream sites where organic samples were collected. A sample site 

with a pH of 0.0 indicates no pH was taken at that particular location.

The data listed in table 3 include analytical results of the C-l and 

C-3 fractions of the heavy-mineral concentrates collected in Chandalar 

quadrangle, Alaska. For the two sample sets the data are arranged so 

that column 1 contains the U.S. Geological survey assigned sample numbers. 

These numbers coincide with the numbers on the sample locality map 

provided in the open-file report by O'Leary and Marsh (1976). Latitude 

and longitude (in degrees, minutes, and seconds) are given in columns 2 

and 3. Columns 4-32, in which the element headings (denoted in capital 

letters) are preceded by an S, contain all emission spectrographic data. 

Element concentrations are given in parts per million, except for Fe, Mg, 

Ca, and Ti, which are recorded as percent.



Data qualifier codes are integer values which are coded with an N, 

L, or G, where: N = not detected at lower limit of detection; L = detected 

but below limits of determination; G = greater than upper limit of detection; 

B = no data available, or sample not analyzed for this element.
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TABLE 1. Bryophyte identification.

[A total of 15 different genera of bryophyte (mosses and liverworts) 
were collected. Species were identified by Hans Shack!ette of the 
U.S. Geological Survey, Denver, using the nomenclature of Crum and 
others (1965) and Worley (1970). The number following each species 
is the identifier used in column 9 of table 2. In the file, those 
sample sites specifying species (2) indicate organic debris was 
collected. This organic debris was taken from active stream 
channels and often resembled living root tips which had protruded 
into the stream. Numbers (10) and (16) were not used.]

Callievgon giganteum (Schimp.) Kindb. (1)

Grimmia alpicola Hedw. (3)

leptodictyum triehopodium (Schultz) Warnst. (4)

Hypnum subimponens Lesq. (5)

Sphagnum cuspidatum Ehrh. e_x Hoff. (6)

Calliergon cordifolium (Hedw.) Kindb. (7)

Scapania irrigua (Nees) Dum. (8)
r

Brachythecitm turgidum (C. J. Hartm.) Kindb. (9)

Hypnum cupressi forme Hedw. (11)

Hygrohypnum bestii (Ren. & Bryhn ex Ren.) (12) 
Holz. ex Broth

Drepanocladus aduncus (Hedw.) Warnst. (13)

Leptodictyum riparium (Hedw.) Warnst. (14)

Dichelyma uncinatum Mitt. (15)

Drepanocladus revolvens (Sw.) Warnst. (17)

Paludella squarrosa (Hedw.) Brid. (18)
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